Cloning and sequencing of the 52K cathepsin D complementary deoxyribonucleic acid of MCF7 breast cancer cells and mapping on chromosome 11.
Two lambda gt11 libraries containing complementary DNAs from human breast cancer MCF7 cells were screened by expression with monoclonal antibodies to the secreted 52K protein and with a 36-mer oligonucleotide derived from the N-terminal amino acid sequence of the secreted 52K protein. Four overlapping clones were sequenced, and found to be extensively homologous to the cathepsin D of normal human kidney, except for 5-point mutations resulting in one amino acid change (Ala to Val) in the profragment of cathepsin D. Northern blot analysis showed the 2.2 kilobase (kb) cathepsin D mRNA to be induced by estradiol in MCF7 cells and produced constitutively at high levels in the estrogen-receptor-negative BT20 cell line. A simple restriction pattern consistent with the restriction map of cathepsin D cDNA was obtained in Southern blot analysis of MCF7 cell DNA. In situ hybridization of the 52K-9 cDNA probe on normal lymphocytes assigned the 52K cathepsin D gene at the extremity of the short arm of chromosome 11, in the p15 band, close to the H-ras gene and in the region whose deletion increases the risk of invasive breast cancer. We conclude that the estrogen induced 52K protein has the same sequence as normal pro-cathepsin D and we propose that the 52K protein correspond to the only pro-cathepsin D expressed in MCF7 cells.